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Effect of the Structure Size of EPP Boxes on Insulation Performance

YU Yong-tao', PAN Liao'?, LU Li-xin'*
(1.Jiangnan University, Wuxi 214122, China; 2.Jiangsu Key Laboratory of Advanced Food

Manufacturing Equipment and Technology, Wuxi 214122, China)

ABSTRACT: The work aims to study the thermal insulation performance of EPP insulating box with different structure
sizes in the process of heat transfer, and the phase change process and melting time of the phase change material in the
EPP insulating box. The finite element software was used to construct the heat transfer model of EPP insulating box and
the phase change heat transfer model of phase change materials. The time in which the phase change material was com-
pletely melted was taken as the effective holding time, and the length of the effective holding time was used to evaluate
the insulation performance of the insulating box. In the heat transfer process, when the inner volume, insulating box
thickness and lid thickness were the same, the smaller the geometric mean of the internal and external surface areas, the
longer the holding time. When the length-width ratio was between 1.8 and 2.0, the geometric mean of internal and external
surface areas was the smallest. In the process of structure design of insulating box, the appropriately controlled
length-width ratio can reduce the geometric mean of the internal and external surface areas, thus effectively improving the
insulation performance of the insulating box.
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Fig.1 Finite element model of EPP insulating box
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Tab.1 Thermal parameters of EPP insulating box

HBH E’Fm?ﬁz/l %‘Ej} LK{%}%{ |
(Wm -C™) (kg'm ™) Jkg-C™H
EPP 0.043 54 1680t
7K 2.22 900 2100
K 0.6 1000 4200
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Fig.2 Temperature change of the center point of ice during

heat transfer
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Tab.2 Basic size of EPP insulating boxes with different length-width ratios

WHEB/L K9l MG /mm S RGT /mm HEEA/mm® SR EE/mm®  F AU LA F ) {E/mm’

1.0 500 x 500 x 140 560 x 560 x 200 780 000 1 075200 915 781
1.2 500x 416 x 168 560 x 476 x 228 724 666 1 006 586 854 072
1.4 500 x 357 x 196 560 x 417 x 256 693 142 967 497 818 910
1.6 500 x 312 x 224 560 x 372 x 284 676 500 946 860 800 344
1.8 500 x 277 x 252 560 x 337 x 312 669 777 938 524 792 844

35 2.0 500 x 250 x 280 560 x 310 x 340 670 000 938 800 793 092
2.2 500 x 227 x 308 560 x 287 x 368 675 272 945 338 798 975
2.4 500 x 208 x 336 560 x 268 x 396 684 333 956 573 809 082
2.6 500 x 192 x 364 560 x 252 x 424 696 307 971 421 822 440
2.8 500 x 178 x 392 560 x 238 x 452 710 571 989 108 838 350
3.0 500 x 166 x 420 560 x 226 x 480 726 666 1 009 066 856 303
1.0 550 x 550 x 148 620 x 620 x 218 932272 1311325 1105 673
1.2 550 x 458 x 178 620 x 528 x 248 864 166 1225 883 1 029 255
1.4 550 %392 x 208 620 x 462 x 278 824 870 1176 584 985 154
1.6 550 x 343 x 238 620 x 413 x 308 803 579 1149 874 961 257
1.8 550 x 305 x 267 620 x 375 x 337 794 292 1138223 950 832

45 2.0 550 x 275 x 297 620 x 345 x 367 793 409 1137114 949 840
2.2 550 x 250 x 327 620 x 320 x 397 798 636 1143 672 955 708
2.4 550 x 229 x 357 620 x 299 x 427 808 446 1155980 966 720
2.6 550x 211 x 386 620 x 281 x 456 821 783 1172711 981 689
2.8 550 x 196 x 416 620 x 266 x 486 837 889 1192917 999 766
3.0 550 x 183 x 446 620 x 253 x 516 856 212 1215904 1020 329
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